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Introduction
The thermophilic acetogen Moorella thermoacetica produces acetate
from C1 gases during gas fermentation (Fig. 1), making it an interesting
chassis organism for bio-based chemical production. To produce non-
native compounds, synthetic pathways have been designed for several
target products, using the computational tools From Metabolite to
Metabolite1 and Metabolic Route Explorer2.
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Five target compounds (Table 1) were chosen, based on their
widespread use in different industries. For example, the antifreeze
agent ethylene glycol also acts as a building block for polymers.
Table 1. Chosen target compounds.
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Figure 2. Workflow for computational design of synthetic pathways.
Figure 3. Synthetic pathway designed for the production of ethylene glycol 
from acetate. R0XXXX: Reaction number from the KEGG database. 
Experimental implementation of a computationally designed pathway in
M. thermoacetica will first be attempted for the production of ethylene
glycol (Fig. 3). This will require to reproduce and improve published
transformation protocols3,4 to obtain the desired mutants while
developing more genetic tools for this organism.
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Figure 1. Simplified scheme of the metabolism of M. thermoacetica.
Experimental implementation in M. thermoacetica will first be attempted
for the designed ethylene glycol pathway (Fig. 3). However, although
successful genetic modifications have been published, available
genetic tools are still limited for this organism.
Pathways for the target compounds were designed from both acetyl-
CoA and acetate, using the computational tools From Metabolite to
Metabolite1 and Metabolic Route Explorer2. Pathways for which genes
were not available for each step were excluded. Other pruning criteria,
such as pathway length or required external metabolites, were also
applied to select the best candidate pathways (Fig. 2). Additional
analysis, such as flux balance analysis (FBA), is being performed to
assess implementation feasibility. .
